T he energy cost of eating alfalfa/b ro m e h ay w as d eterm in ed for fo u r Rocky M ountain bighorn sheep. T he average increase in m etabolic ra te w as 0.43 and 0.46 kcal. kg-1 • h-1 for ewes and ram s, respectively. T his rep rese n ted a n increm en t of ap p ro x im ately 32°/o. A lthough th e energy cost of eating w as less th an th a t of dom estic sheep, it ap p eared to r e p rese n t an im p o rta n t com ponent of the energy b u d g et of fre e-ra n g in g anim als.
INTRODUCTION
The energy requirement of free-ranging wild ruminants usually is estimated to be in the order of 2 to 3 times festing metabolism. The in crement of free existence is considered to include the energy costs of locomotion and thermoregulation and the heat increment of feeding. The heat increment of feeding has been taken to be a function only of the quantity and quality of food ingested while the energy expenditure as sociated with grazing until quite recently was considered to be negligible. However, Osuji (1974) reviewed available information and concluded that it made a considerable contribution to the daily energy budget of ruminants at pasture, primarily because such a large proportion of the day is spent engaged in this activity. This study was conducted to deter mine the energy costs of feeding in a North American wild ruminant, the Rocky Mountain bighorn sheep (Ovis canadensis).
METHODS
Four captive a d u lt Rocky M ountain bighorn sheep, tw o ewes an d tw o ram s, w ere av ailab le for this study. They w ere train ed over a period of eig h t m o n th s to stand, w ith a m inim um of excitem ent, in m etabolic crates. R esp irato ry gases w ere collected in a v e n tila te d hood surro u n d in g feeding b u ck ets and analyzed u sin g an open circ u it re sp ira to ry p a tte rn an aly zer (Young et. al., 1975) . O xygen consum ption and carbon dioxide production w as tra n sla te d to energy ex p e n d itu re using th e equation of Brouw er (1965) .
[3591 T he anim als w ere fasted for 72 hours prior to each trial. M etabolic ra te w as m easu red a t 10 m inute in te rv als before, during an d a fte r feeding on a ratio n of long hay com prised of alfalfa and brom e grass. A total of fo u r tria ls w ere co n d u cted.
.
RESULTS AND DISCUSSION
The experimental animals consumed their ration of long hay over a period of about forty minutes. Metabolic rates before, during and after the feeding bout are shown in Fig. 1 . Various modes of expression of the costs of eating are given in Table 1 .
Energy expenditure increased significantly (!P<0.05) during the act of eating and declined slow ly once eating had ceased. The mean increment was not significantly different between ewes and rams, although fasting The discrepancy between the energy costs of eating in bighorn and domestic sheep is not easily explained. Rates of consumption of bighorn sheep were from 675 to 825 g.h-1 for ewes and rams, respectively, which is comparable to rates of feeding in domestic sheep. However, subjecti vely, the animals seemed to display less excitem ent than domestic sheep following similar fasts.
Fem ales
T able 1 M etabolic rate s of bighorn sheep prio r to and d u rin g eatin g (± S.E.).
Ewes
Ram The heat increment of feeding is a measure of all thermogenic conse quences of eating without reference to their physiological origin (W e fa s t e r, 1972). Generally, it is thought to include the energy cost of pre hension and mastication, heat produced during fermentation of feed by rumen micro-organisms, the work of digestion by the gut and the energy cost of metabolizing the major end-products of fermentation.
Young (1966) attributed the initial rapid rise in the metabolic rate of domestic sheep when food was given to psychic factors and to the act of prehension and mastication. Using sheep fitted with oesophageal fistulae, he demonstrated that the presence of food in the rumen made a negligible contribution to this initial rise.
Metabolic rate remains somewhat elevated following the act of eating. In this study metabolic rate declined only slow ly following the cessation of feeding. Osuji (1973) found that visceral heat increment due to aerobic gut metabolism in domestic sheep accounted for about 66°/o of the increased heat production of the viscera drained by the portal vein. This suggests that there is an appreciable work of digestion over and above the heat generated by microbial degradation of ingesta.
This study did not examine the relative costs of eating forages of dif ferent physical form. However, trials by Osuji (1973) suggest that forage type is important mainly as it effects the rate of food intake and the time spent grazing.
Since the energy cost of eating varies directly with the time spent eating, animals on range would expend considerably more energy foraging than animals fed indoors. Webster (1972) calculated that domestic animals grazing for 8 hours a day would add 25-50% to their main tenance energy requirement. The increment for bighorn sheep would appear to be somewhat less. Nevertheless, the energy cost of feeding remains an important component of their daily energy budget.
